Exposure of mussels to a polluted environment: insights into the stress syndrome development.
Coastal environments are often subjected to contamination, whose biological impact is profitably evaluated through sentinel organisms and biomarkers. mRNA profiling was also proposed as a potential biomarker, whose relevance is still under discussion. Indeed, correlation between molecular and cell-organism responses need further investigations, especially under field conditions. In this study, we followed the development of physiological alterations in Mytilus galloprovincialis transplanted into a polluted coastal lagoon for 2, 4, 7, 14 and 30 days. Three consolidated biomarkers were measured, i.e. lysosomal membrane stability, lipofuscin and metallothionein contents. In parallel, the expressions of stress-related genes encoding metallothioneins (mt10 and mt20), 70-kDa heat shock proteins (MgHSC70 and MgHSP70), and Multi Xenobiotic Resistance-related transporters (MgPgp, MgMrp2, and MgMvp) were analyzed, to have a greater insight into the time-related evolution of the response. Significant (p<0.05) biomarker responses were induced after 7 days of exposure and further increased with time, whereas gene expression profiles were dramatically altered 2 days after transplanting. Biomarkers and gene expression profiles indicated a stress syndrome development in mussels, although with different temporal patterns. Their combined application provided insights into the molecular and cellular basis of mussel responses to challenging environments, and may have far-reaching implications for monitoring environmental health.